Abstract -This paper is based on an Australian governmentfunded research project looking at the implications of digitization for the book publishing industry, which was completed in 2008. Although Australian-based, the project and subsequent research have wider implications for application elsewhere. The paper initially provides a snapshot of Australian book publishing in a global context, and then summarizes our findings on the current and potential future impact of digital technologies. The original research employed an interpretive research paradigm, using a mixed methodology design, including an online survey of book publishers and the conduct of 14 case studies.
INTRODUCTION
The book publishing industry emerged on the basis of one of the greatest technological breakthroughs of all time, the invention of movable type. Today it finds itself faced with the challenge of technological advances in all areas from content acquisition and creation, to editorial to distribution. The emergence and development of digital technology provides significant opportunities for publishing and with advances in electronic commerce [1] , offers the prospect of new value propositions and business models. New digital publishing formats encapsulate a range of characteristics including multiple-option infrastructures, and various content formats and viewing modes designed to suit customer requirements, with editing processes and information updates on the server. These innovations all contribute to reductions in processing time with the speedy, efficient transmission of content resulting in economic benefits to relevant stakeholders.
II. DIGITAL PUBLISHING
Digital publishing is defined as publishing dependent upon the World Wide Web as its communication channel, producing digital content based on either domestic or global platforms, published and distributed online, with provision for the establishment of digital database facilities for future re-use [2] . Put differently, digital publishing means creating, producing, and delivering content that may never appear on a printed page, or if it does is likely to emerge as print-on-demand -as just one of many options [3] . The digital publishing production and supply chain incorporates authors, publishers, aggregators, technology providers, databases, web distributors and endusers. The extended nature and more complex composition of this supply chain in itself is sufficient indication of the kinds of impact that digital publishing is likely to have on the book publishing industry. Not the least of these impacts will be upon the nature and features of books themselves.
III. THE DIGITAL PUBLISHING PROJECT, 2005 TO 2008
Our original research into the impact of digitization for the book publishing industry in Australia was funded by the Australian Research Council. The research method comprised a web-based questionnaire survey, which was reinforced by the conduct of 14 case studies and 25 follow-up interviews. The survey focused on established book publishers already engaged in or planning to diversify into digital publishing. It sought to gain feedback on publishing trends and in particular, the prospects for digital publishing in Australia. The case studies were exploratory and descriptive in nature, rendering them suitable for the kind of interpretive research undertaken in the project. The case studies gave researchers the opportunity to meet face-to-face with senior members of publishing companies, using protocols designed to enable respondents to take ownership of the interview the process and respond within the boundaries of meta-level questions [1] .
This research found little in the way of truly radical technological change in the Australian book publishing industry. Despite predictions of the emergence of new publishing paradigms bringing with them the mass disruption of markets and disintermediation of value chains, there was no evidence either of wholesale technological change or of business models that were markedly different from what had gone before. There were, however, clear signs of growing specialization in niche markets, and of the need to digitize as much content as possible for operation in new and existing ones. There was also clear recognition of the growing impact of demography on the demand for books, particularly as regards that generation of young people who not having known a world without the Web, were just as likely to prefer electronic-based pursuits to book reading. Consequently, interest was identified in the potential of e-books, both in terms of the sale and distribution of digital content and of more sophisticated and user-friendly reading devices. All these developments carried implications not so much for new business models, as for hybridization of traditional and emerging forms.
Those technologies which emerged as likely to offer most in regard to the future of book publishing included:
• Production technologies: With the growing digitization of both back and front-end processes, leading increasingly to fully online publishing environments.
• Content technologies: With notably workflow, content and digital asset management systems, offering added value in production, distributing and archiving, along with potential new markets through Print-On-Demand (POD).
• Communication technologies: Increasingly dominated by developments in semantics and Web technology to add value in areas as diverse as advertising, storage and delivery of content, customer interface and community building activities.
Digitization has already transformed book publishing both directly in terms of automated processes and indirectly, through the emergence of such external players as Amazon.com and Google, and the rise of specialist content management, warehousing and distribution companies. In today's networked world, the traditional relationships between authors, publishers and readers have changed. Rather than recoiling from such changes, it is crucial that book publishers embrace digital technology and link it to new value propositions and business models if they are to survive. There are clear signs that this is happening, with the use of Web 2.0, and of digital repositories and community-based pricing models suggesting that publishing has already began the reinvention of its traditional purposes of gathering and disseminating information [4] .
IV. THE CURRENT RESEARCH PROJECT
The major focus of the original project was on the broad impact on and take-up of digital technology in the book publishing industry. The current project is focused upon the likely impact of emerging digital technologies on the business activities of book publishers. As in the previous research project, the methodology includes an ongoing literature review and the conduct of case studies. As the project still has some way to run, the bulk of this paper is based upon secondary sources.
With the advent of the Internet and the World Wide Web and the digitization of everything from content creation and editorial, to printing and distribution, technology now pervades the book publishing industry. Technology can serve as an enabler in terms of production and distribution options, including the facilitation of new products such as e-books. It can also be a source of disintermediation, with the potential, for example, to increase the power of authors and impact on industry and company value chains. Our current research is focused upon the potential application of developments in the following technologies to book publishing: 
V. DEVELOPMENT OF THE WEB AND ITS APPLICATIONS IN BOOK PUBLISHING
In an earlier study of the application of digital technology to book publishing, Davis [5] identified five successive stages in the process: desktop, server, WWW, networking and the semantic web. Our own research dates from emergence of Web 2.0 as a development of stage three, the Web and has extended to an additional stage, that of future publishing. Fig. 1 illustrates the relationship between the eras of technology development and stages in book publishing.
In terms of their influence and recognition, the Internet and the World Wide Web rank among the most influential technologies in history, enjoying global influence and popularity.
However, the technological dimension notwithstanding, the real significance of these advances has been in the economic and social domains. Indeed, as Kelly [6] observes, since the arrival of the Netscape browser in 1995, the world has effectively become a giant flea market, a gift economy where much of the value is generated by users, not corporate interests, and where corporate Webs such as Amazon, Google, and eBay interact with the public to produce an abundance of choices [6] . As if this were not enough, a mere seven years after the development of Netscape, the world had to come to terms with the much more complex phenomenon, of Web 2.0.
A. Web 2.0 and it's applications
As the second generation of Web development and design, Web 2.0 facilitates communication, secure information sharing, interoperability, and collaboration. It has led to the evolution of Web-based communities, hosted services, and applications such as Webblogs (or Blogs), wikis, RSS, Social Tagging, Mashup, Social Networking and Virtual worlds. O'Reilly [7] indicates that Web 2.0 is more than just the latest technology buzzword. It has had a vast and disruptive impact, propelling industries towards new business applications and processes, characterized by user participation, openness, and network effects. Web 2.0 technologies have dramatically changed peoples' perception of and participation in the Web. It has become comfortably embedded as a communication medium, a socialization platform, a discussion forum, a business platform, a data storage device, and as a constantly evolving encyclopaedia [8] . Funk [9] summarises the four key themes of Web 2.0 as follows:
• Power is in the hands of individual users and their networks
• Web content is distributed, sorted, combined, and displayed across the Web in formats unanticipated by the content creators
• New technology makes rich online experiences and complex software applications possible
• Integration breaks down the walls between PCs, phones and mobile devices, marketing and ordering channels, and the user experience across different websites.
Critically, Web 2.0 is the pivotal driver of the social networking phenomenon [7] . Through its support for social networking sites such as MySpace, Facebook, LinkedIn, Digg and Twitter, and for Virtual World environments such as Active World and Second Life, Web 2.0 offers businesses new opportunities for communicating and sharing information. Particularly significant however, is that it enables the building of online communities of people sharing common interests and activities. User interaction in these online or virtual communities by means of newsletters, telephone, e-mail, and instant messaging services, can substantially enhance the prospects for business success [10] .
For publishing as for any other business, there are tremendous opportunities here not only for building loyal customer bases by drawing people to their sites, but also for the creation of new business models. By the same token, a failure to act on the opportunities presented by social networking is likely to result in loss of business to other more proactive competitors [11] .
Arguably the most visible indicator of the impact of Web 2.0 in the book publishing industry is to be found in the contents of the blogosphere. All aspects of publishing are dissected and analyzed in blogs, ranging from the cynical to the visionary but which, are frequently stimulating and informative. Many of these blogs are critical of book publishing for its allegedly backward and reactionary nature, particularly in regard to business practices and culture. Others, however, are much more positive and recognize the ongoing developments in e-books, in bandwidth for delivery mechanisms, and in the uptake of social networking [12] . In embracing the positive approach, we nonetheless recognize the challenges publishers still face in profitably adopting and leveraging Web 2.0 technologies. These have less to do with technology itself than with a series of changes in the nature of markets and of relationships within them, including those between publishers, authors and other stakeholders, most notably, with readers.
Book publishing is now exhibiting similar Long Tail effects to those that were demonstrated earlier in the music industry. Trade book publishing in particular has until very recently been characterized by a small head comprised of best sellers and a long tail of books that at best could expect only minimal sales in markets entry to which had been controlled by publishers. Now a combination of new technology, including selfpublishing software, and marketing techniques directed well beyond the audience for best sellers, means that many more titles have the opportunity not only to get published, but also to achieve reasonably respectable sales levels [13] Furthermore, with publishers no longer able to dictate what is published or distributed, the traditional line between producers and consumers has blurred, leading to a significant power shift in the market. In these markets, Web 2.0 serves as a platform not just for the marketing and distribution of content, but also for readers to communicate and interact with publishers, other trade stakeholders and each other, and critically, to wield an ever-increasing influence [14] . Accordingly, social and virtual networking are predicted to have massive significance for book publishers. Networks will be the predominant venue for individual and group connection and expression, and for the creation and promotion of rewarding experiences, including those related to the enjoyment of books.
In order to connect with and exploit this social and virtual networking phenomenon however, book publishers face the need for step changes in their approach. Rather than thinking in terms of promoting and selling books, they must adopt the networking mindset. This means that they have to learn to communicate with and appeal to the interests of people as networkers first and only afterwards as consumers [14] . This strategy has proved effective in the advertising industry for those companies that have been able to realign their thinking quickly and create an innovative and relevant product discovery experience for people engaged in conversing and connecting on social networks [15] .
For book publishers, Web 2.0 has presented an entirely new set of challenges in a world where user generated content is the norm, and developments such as mashups, blogs and RSS feeds are enabling content to be delivered to desktops in new and unique formats [16] . Leading book publishing figures are already arguing that as a result of developments in the way that books are created, promoted, segmented and delivered, book publishing has changed forever [3, 17] . Indeed, argues Drew [18] with the advent of book publishing and promotion services such as BookPublishing2.com (a platform that not only clarifies the publishing process but also promises to help authors to build a long-term sustainable platform for their work), the book publishing industry is unrecognizable to that of ten years ago.
From the many possible examples of Web 2.0 applications currently in use by book publishers, three will be discussed here: blogs, wikis, and social networking.
1) Blog:
It is virtually impossible to put accurate figures on the growth of blogs and blogging, but it is claimed that a new blog is created every second [19] .
Book publishers are using blogs for marketing and promotional activities, and in order to generate interest and what the marketers call buzz around books and reading. Both for would-be authors seeking to make the breakthrough into publishing, and for publishers looking for new talent, blogs are increasingly an avenue of choice. They have fostered the growth not just of online conversations between authors and readers, but also of virtual communities of readers with interests in specific genres or topics and the potential to become niche markets for the publishers concerned. Blogs are fast overtaking specialist reviewing outlets in newspapers and journals and it is likely that literary blogs and blogging book clubs will become more powerful and exert more influence on sales [19] .
There is already a perception within the book trade that those publishers not engaged in using blogs and related usergenerated content, risk losing crossover traffic to sites which contain such features [20] . An example of such related content is the selection of standing audio programs and online browsing samples launched on a mini-site by the Penguin Group in the United States. Most of the content is created, written, shot, edited and produced by Penguin Group executives and department team members who are closest to the content [21] .
From the considerable range available Table 1 presents some examples of book community blogs, along with brief descriptions.
2) Wikis: The implications of wikis for publishing have been amply demonstrated by the success of Wikedia. In more general terms, the availability of software for the collaborative creation and updating of content using a web browser and a simple markup language means, at least in theory, that anybody can become a publisher. Wikis are organic in terms of their open editing and structure, universal in allowing authors to create, organize and edit their work in one system, and convergent in their ability to synthesize knowledge from many differing perspectives [22] . There was an initial reluctance to adopt wiki technology among publishers suspicious of a model that relied upon open, editable and BookCrossing.com A community of users from over 130 countries who exchange books with each other at public places like cafes, parks etc.
Bookhopper.co.uk Free community for UK residents to share used books with each other.
Bookins.com Book sharing website that enables members to exchange used books with each other in real time.
BookMooch.com An interesting concept where users can exchange books with others through points. Users gain points when they give books to others. Booksalescout.com
Online community of users allowing them to sell books in the US.
Bookswim.com Book borrowing service with free shipping for registered website.
ConnectViaBooks
A social networking site connecting book lovers and enabling them to discover other similar interests.
GoodReads A book reading community enabling members to review, share books they have been reading.
PaperBackSwap.com A service was users can share books amongst each other and only pay for the delivery charges.
Pazap.com A book trade engine for students to buy and sell second hand books.
Read It Swap It A free service that allows users to exchange books with others. reusable content that is not easy to monetize. However, the use of wikis is now widespread both in mainstream academic publishing and in Open Access publishing, as a platform for online book delivery [23] . The potential of wikis for enabling community participation has been recognized with the launch of a new O'Reilly Publishing site, Open Feedback Publishing System [24] .
The idea is to improve the standard of books that are in progress of writing by engaging the community in collaborative dialog with the authors in a open space. It seems inevitable that this dialogue will in the near future extend to links to mobile and wireless devices including later generations of handheld e-book readers.
3) Social networking:
The use of social networking has grown consequent upon the realization by book publishers of the need to develop and open up more practical channels of communication with their readership. It is clear that in order to keep pace with the demands of dynamic and turbulent markets, publishers must respond in a manner comparable to those radical changes in technology which precipitated these market changes in the first place. It is just as clear that waiting for technology maturity is no longer an option and hence, that publishers must rapidly embrace and develop the necessary infrastructure and skills. From social networking sites such as Facebook, publishers and authors can ascertain what people are interested in -information that traditionally came from expensive market research. Publishers need to find ways of using this information to market books more efficiently to audiences that will produce a good return within the economies of scale of non-blockbuster publishing [25] .
So far as the choice of sites is concerned, there is little evidence for strategic effectiveness other than the reported preferences of individual publishers. Twitter is reported as the site of choice for Harlequin Books, O'Reilly Media and Harper Perennial [26] . However, popularity with publishers need not necessarily mean that Twitter is the most suitable site for that industry [27] . Nor does it detract from the fact that there is a steep learning curve in mastering how to talk to people and have relationships online [28] .
Nevertheless with an ever-increasing range of social networking sites available, publishers must take considerable care in matching site selection to its intended outcomes and use. Although it seems obvious that all such attempts at alignment should occur in the context of wider social networking and community strategies, there are as yet surprisingly few indications that book publishers as a whole have moved to create such strategies [17] . In the meantime, book publishers are learning from experience, both their own and that of others. They have already learned that they need to embrace innovation both in the form of technology and in finding new ways of doing business. In doing so, they need to understand that the development and maximization of new digital opportunities cannot succeed in the context of one particular department or of a single person in each department. It has to be a natural part of everything publishers do, all the time.
Cader [14] argues that innovation is an iterative process, not something that happens all at once. Moreover, in book publishing, the key area of innovation has to do with dealing with readers and managing relationships. Dealing with readers well means thinking like readers including knowing their questions, knowing what they want from publishers and authors and trying to deliver it. This means developing real, lasting relationships with readers and making a reader-focus a priority throughout the company. To this end it is essential that publishers learn how to listen to readers in order to understand what it is they want. In a world awash with social networking, what many of these people want is contact and involvement [9] .
The electronic landscape is full of companies that have come from nowhere and are using Web 2.0 technology and community power to bootstrap their way to enormous strength and influence. Just look at Amazon.com for example. Not of course that everything in this particular garden is lovely. Given a plethora of competing sites, features, tools, and applications, there is a risk of businesses spreading themselves across a number of often poorly-understood tools, and maintaining different networks on each, making it nearly impossible to decide what to share and with whom. Also, users, marketers, and companies face an incredible amount of noise. For every new application that relies on a network, another crops up that helps users to manage it. While eyeballs used to be the coveted metric, both ad publishers and investors now realize that having smaller well-targeted niches can lead to much better returns than marketing to one large undifferentiated mass of users [15] .
Given that social networking seems destined to be a major feature of corporate existence, it is worth reiterating the importance of social networking strategies. Critically this will carry major implications for human resources policies. For example, instead of simply paying people to Tweet or to put up a Facebook page, publishers will have to think in wider terms, such as the recruitment of subject-matter experts who can plan for relevant interaction within networks and for aggregating platforms to bring together products, services, and people [29] .
B. The use of the Semantic Web in book publishing
Overlapping with Web 2.0 are developments in a range of technologies that are pointing to the development of a semantic version of the Web. The Semantic Web means different things to different people, with some regarding it in terms of data, some in terms of services and others again, as the outcome of applied artificial intelligence [30] . It is clear however, that the Semantic Web offers much more than just improvements in searching, with implications for lifecycle economies, systems integration, the elimination of data silos, new categories of tools and the empowerment of knowledge workers [31] . In order to reach its current level of development, which enables targeted search and data browsing and the use of automated agents, a number of critical breakthroughs have been made:
• The combination of metadata not just to describe and annotate data, but also to enhance their meaning through semantics) and the use of XML (to label and tag information) as the underlying foundation [8] .
• The Resource Description Framework (RDF) as the model for data interchange. This simple XML-based model can easily be represented graphically and enables general concepts to be expressed based on a simple and uniform syntax. It allows structured and semi-structured data to be mixed, exposed, and shared across different applications of the RDF model [32] .
• Ontologies to define the concepts and relationships used to describe and represent an area of knowledge and in particular, the OWL Web Ontology (W3C), [33] .
• SPARQL as a standard query language and data access protocol for use with the RDF data model [32] . All book publishers, some more consciously than others, are to some degree or other engaged in using semantic tools. Increasingly this applies to search, based on taxonomies built on the wisdom of crowds approach, where content for specific purposes and contexts drawn from previous searches is aggregated and ranked to reveal the structure as well as definitions of content discovered [34] . Taxonomies can be the backbone of a publishing business, enabling the sorting, inventorying and merchandising of content. Taxonomies of learning objects are in widespread use in educational publishing, and more generally, Wiley operates accounting and cooking and psychology taxonomies [35] .
Another set of semantic tools available to book publishers is the OpenCalais Web Service (Shown in fig. 3 ). Using natural language processing (NLP), machine learning and other methods, Calais automatically creates rich semantic metadata which are delivered to the user as tags which can be employed for incorporation into specific applications such as blogs, catalogues or content aggregations.
While not a complete solution, Calais offers particular benefits to publishers in respect of their need to find ways of producing and adding value to content and delivering it to customers. In operation, Calais would enhance this content with rich semantic metadata, generated in industry-standard formats for integration with whatever commercial, open source or proprietary content management system was in use. The tags supplied could for example, be applied to content archives rendering them open to search and integration with other content assets and employed as the basis of value added products and services. It is clear that the role of semantics will become increasing apparent to book publishers as they take advantage of Web-based internal-process integration and customer-facing services. To this end, they will employ semantic-form declarative knowledge and knowledge tools to avoid the limitations of language-based approaches and enjoy substantial savings of time and money [5] . As in other areas, however, it is important that book publishers take early advantage of these opportunities lest others beat them to it.
C. Links between the future of the Web and the future of book publishing
Despite doubts over its practicality, the Semantic Web is now well established in a range of industries from telecommunications and health care to pharmaceuticals and biotechnology. It is present in the form of standards and in the tools used in tagging systems on social sites such as MySpace and Flickr and as Digital Object Identifiers in publishing [32] . Search engines such as Google, Yahoo and Bing all use semantic technologies, while domain-specific semantic search offers great potential in areas such as real estate and music. These and related developments suggest to some not only that that semantic technologies are attaining critical mass but also that in the process they could be ushering in Web 3.0, which has been described as a stage of cleaning up previous messes and harvesting the value created in Web 2.0 [36] .
The ultimate goal is that of a global Web of semanticallyrelated resources that in theory could comprise all the knowledge in the world, accessible through a complex of autonomic systems that would for all intents and purposes behave like humans [37] . Although a fully functioning Semantic Web would in all likelihood represent a paradigm shift between previous systems architected and built by humans and those based on agents and intelligent technology, the transition seems likely to be gradual rather than marked by a step change. Hence, semantic techniques are proliferating across Web 2.0, and in the so-called Deep Web [38] , that complex of hundreds of thousands of databases and Web sites that are not accessible through traditional tools such as spiders and Web crawlers and which could be as much as 500 times as large as the surface web [39] .
The future of the book publishing will involve a significant transformation from the process as we know it today. Publishers will be required to have an open mind as to the direction they wish to travel, as there will be many format options available to them. Advanced web technology will not only provide avenues of opportunity, but also associated pitfalls that need overcoming. With the advent of a kaleidoscope of technology, the role of publishers will undergo dramatic changes including challenges to their very existence both from self-publishers and new industry players empowered by digital technology. Factors critical to the ongoing viability of book publishing include quality of content, copyright and control issues and the sustainability of successful relationships with various stakeholders. The future direction of our research will concentrate on issues of the book publishing supply chains, value chains and business models.
VI. CONCLUSION
Despite ongoing criticism for being slow on the uptake of new technologies, the book publishing industry has moved successfully to the current stages of Web 2.0 and semantics. Although this progression has been far from painless, it is fair to say that where there have been problems in technology adoption these have frequently tended to be organizational and cultural in nature [17] . While technology will continue to be not just an enabler but in all likelihood a transformer of the industry, those issues upon which success and indeed survival will ultimately hinge will be to do with products and services, customers and markets and business models that work for diffferent customers in a variety of increasingly niche markets
